OBJECTIVE: To assess pregnancies that could have been averted through improved access to contraceptive methods in the 2 years after delivery.
RESULTS: Among women interviewed 6 months postpartum (n5377), two thirds had experienced a barrier to accessing their preferred method of contraception. By 24 months postpartum, 89 women had reported a pregnancy; 71 were unintended. Between 6 and 24 months postpartum, 77 of 377 women became pregnant (20.4%), with 56 (14.9%) lost to follow-up. Women who encountered a barrier to obtaining their preferred method were more likely to become pregnant less than 24 months after delivery. They had a cumulative risk of pregnancy of 34% (95% confidence interval [CI] 0.25-0.43) as compared with 12% (95% CI 0.05-0.18) for women with no barrier. All but three of the women reporting an unintended pregnancy had earlier expressed interest in using long-acting reversible contraception or a permanent method.
CONCLUSION:
In this study, most unintended pregnancies less than 24 months after delivery could have been prevented or postponed had women been able to access their desired long-acting and permanent methods. T he postpartum period has long been recognized as a critical time for women to initiate contraception; their motivation to avoid pregnancy is high and they have access to health care at delivery and often in the initial months postpartum. Although most public and private insurance policies now cover contraception, specific obstacles to immediate postpartum access to highly effective methods remain. [1] [2] [3] [4] [5] [6] These barriers include insurance rules that prohibit inclusion of the fee for an intrauterine device (IUD) or implant placed immediately after delivery in the global delivery reimbursement, the 30-day waiting period between consent and procedure for Medicaid sterilization, and limited or no postpartum contraceptive coverage for women whose prenatal care or deliveries are paid by some forms of Medicaid. Given the risks associated with rapid repeat pregnancies, many have called for the removal of these barriers. [7] [8] [9] [10] [11] However, the argument for removing barriers and increasing access would be strengthened if more was known about the demand for long-acting reversible contraception (LARC) and female and male sterilization at the time of delivery and afterward. Although information about actual use of sterilization and LARC after delivery is available, 12, 13 little is known about women's preferences for highly effective methods and when they would like to access them. 14 Additionally, retrospective information from nationaland state-level data sets can be used to measure the incidence of unintended pregnancies in the 2 years after delivery, 13 but it is hard to know how many of these pregnancies might have been postponed or averted had the demand for highly effective contraception been met.
In this study of postpartum women's contraceptive preferences and use in the postpartum period in Texas, we addressed these questions by collecting information on the contraceptive methods that women wanted to be using, the level of demand for long-acting or permanent methods, and the barriers women encountered in accessing their preferred method. These data enable us to estimate the proportion of pregnancies occurring within 2 years of delivery that could have been averted through improved access to highly effective contraception in this setting.
MATERIALS AND METHODS
We conducted a 24-month cohort study with 403 postpartum women in one hospital in Austin, Texas. Women were approached on the postpartum unit; interested women were administered a screening questionnaire to determine whether they met the eligibility requirements: between the ages 18 and 44 years, spoke English or Spanish, had delivered a healthy singleton neonate who would go home with her at discharge, lived within 50 miles of the hospital, and wanted to wait at least 2 years before having another child or had completed childbearing. The cohort included 75% patients whose deliveries were paid with Medicaid and 25% that were paid with private insurance. The proportion of Medicaid births at the hospital was 55%, nearly identical to the statewide proportion. We oversampled women with Medicaid-paid deliveries because previous research indicates these women may have difficulty accessing contraception after delivery. 15 In Texas, Pregnancy
Medicaid provides coverage for contraception out to 6 weeks postpartum but Emergency Medicaid does not. The sample size was determined so as to detect a difference in the risk of pregnancy of 0.2 per year between two equal sized groups, a power of 0.9, and an a of 0.05. Between April and July 2012, we conducted inperson baseline interviews in the hospital immediately after delivery and contacted women by phone at 3, 6, 9, 12, 18, and 24 months after delivery. Women received $30 for participating in the in-person baseline interview and $15 for each of the follow-up interviews. To increase follow-up at the 18-month and 24-month follow-up interviews, all participants were notified that those who completed the last two interviews would be entered into a drawing for one of three $100 gift cards. Follow-up rates were 94% at 3 months, 95% at 6 months, 93% at 9 months, 91% at 12 months, 86% at 18 months, and 83% at 24 months. Only 56 participants were lost to follow-up between 6 and 24 months. The institutional review board at the University of Texas at Austin approved this study.
We assessed women's contraceptive preferences with two types of questions. In the baseline and 3-month interviews we asked about the method of contraception the participant would like to be using at 6 months after delivery. At the 6-month interview, we also elicited latent demand for LARC and permanent methods with additional questions based on our previous findings that a large percentage of women using oral contraception would have preferred to use one of these more effective methods. 16 Nonsterilized women who wanted no more children were asked whether they wished they had been sterilized before leaving the hospital after delivery and whether they would like their husbands to get a vasectomy. Women who had not previously expressed a preference for LARC were asked whether they would be interested in using an IUD or implant if it were offered for free or low cost (see Potter et al 14 for a complete description of the measurement of contraceptive preferences). We also asked women at 6 months about the method she would like to be using at 9 months postpartum and probed for any method the respondent might have omitted because she believed it was not covered by her insurance or was not available from her health care provider.
Based on women's self-reports of method use at the 6-month interview, we determined whether women or their partners were using the method of contraception they had said that they wanted to be using at this time in the baseline and 3-month postpartum interviews. If a woman was not using her Unauthorized reproduction of this article is prohibited.
preferred method, we asked open-ended questions about why she was not using this method. We then categorized these responses according to the type of barriers that had prevented women from using their preferred method: insurance coverage or other financial obstacles; health care systems barriers such as the clinic not having the method in stock or the hospital not having a signed Medicaid consent form for sterilization; and a category of obstacles that included being told she was contraindicated for the method, having been advised against using it for another reason, and partner opposition. Women who were using the method they had said they would like to be using at 6 months postpartum, but who also stated they would like to have been sterilized at the time of their last delivery or who would like their partner to get a vasectomy, were classified as having a latent barrier for sterilization. Similarly, women who were not using an IUD or implant but who said they would consider using one of these methods were it available for free or at a nominal cost (and did not indicate they wanted a permanent method) were classified as having a latent barrier for LARC. Figure 1 details how women's responses were used to create these categories. We excluded four women who reported a pregnancy at the 6-month interview and were not asked these questions. At each of the follow-up interviews, women were asked whether they had become pregnant and their current pregnancy status. If women were not still pregnant, they were asked about the outcome of the pregnancy. We also asked what contraceptive method they were using at the time of conception and, if none, why they were not using a method. Pregnancies were classified as intended if, at the time of conception, no contraception was being used because the woman was trying to become pregnant.
In this analysis, we assessed the frequency with which women encountered a barrier accessing their preferred method of contraception by the 6-month interview. We chose to focus on 6 months after delivery because at this point women have finished postpartum care, many have finished breastfeeding, and the mix of contraceptive methods used is stable. 13, 14 We also examined the frequency of barriers by social and demographic characteristics and the types of contraception being used at 6 months postpartum by women experiencing different types of barriers. We classified methods into four categories according to typical-use effectiveness 17 : "less effective methods" are condoms, withdrawal, spermicides, sponges, fertility awareness-based methods, and abstinence; "hormonal methods" includes combined and progestin-only contraceptive pills, injectables, the vaginal ring, and patch; LARCs are the implant, copper-T IUD, and the levonorgestrelreleasing intrauterine system; and "permanent methods" are female sterilization and vasectomy.
We then estimated two Cox regression models predicting the risk of conception between the 6-month and the final interview (2 years after delivery of the index birth). In the first model, the predictor was the type of method used at 6 months; in the second model, the predictor was the type of barrier encountered. Cumulative risks of pregnancy by 9, 12, 18, and 24 months were estimated for each method or barrier group, and confidence intervals for those risks were estimated using survci. 18 Because the aim was to assess pregnancy rates in the respective groups, we did not adjust for other sociodemographic covariates.
Finally, we classified unintended pregnancies according to the type of contraception used at the time of conception and then examined whether women who were not using a highly effective method had expressed demand for a permanent method and whether they had an interest in using LARC.
RESULTS
The sample for this analysis included 377 participants who completed the 6-month interview and did not report being pregnant at that time. The cohort is largely Hispanic with 37% born in Mexico (Table 1) . More than half reported not wanting additional children at the baseline interview. Overall, 67% of women encountered a barrier accessing their preferred method, and women who experienced barriers were more likely to be younger, single, have two children, want no more children, and be born in the United States than women who did not report a barrier.
At 6 months after delivery, two thirds of women in the cohort had either expressed a latent demand for LARC or sterilization or were not using the method they had said they would like to be using at this time (Table 2) . Taken together, explicit financial and health system barriers were encountered by 29% of the cohort. Latent barriers for either LARC or a permanent method were found in 23%.
Among women with no barrier, three fourths relied on permanent methods or LARC. In contrast, 42-74% of women in the rest of the cohort who encountered barriers to using their preferred method were relying on less effective methods, with 23-35% using hormonal methods.
A total of 89 women reported a pregnancy during the 24 months after delivery and 12 of these pregnancies were conceived before the 6-month follow-up interview. Of the 77 reported pregnancies conceived after the 6-month interview, 63 were reported by women who also encountered a barrier. In the first Cox regression model, significant differences in the risk of pregnancy were found according to the type of contraceptive method used at the 6-month interview (Table 3) . By 24 months after delivery, the estimated cumulative risk of pregnancy was 43% for women who were using less effective methods at 6 months postpartum and 27% for those using hormonal methods. In the second Cox model, we also found significant differences in the risk of pregnancy according to the type of barrier women encountered in accessing their preferred method of contraception before the 6-month interview (Table 3) . Women with no barrier at 6 months after delivery had a cumulative risk of pregnancy at 24 months of 12%, whereas women who encountered a health system or financial barrier at 6 months had estimated cumulative risks of pregnancy of 47% and 38%, respectively. The estimated risks of pregnancy for the women who had a latent demand for LARC or who had encountered financial or health systems barriers at 6 months were at least three times greater than the risk for women who did not encounter a barrier. The only exception was women who did not want more children and wished they had been sterilized at the time of their last delivery. Aggregating across all of the barrier categories, the cumulative risk of pregnancy for women with a barrier was 34% (95% confidence interval [CI] 0.25-0.43).
Of the 89 women who reported a pregnancy during the 2-year period of follow-up, only 18 (20%) Unauthorized reproduction of this article is prohibited.
reported stopping contraceptive use to become pregnant, indicating that the pregnancy was planned. Among the remaining 71 women reporting unintended pregnancies, 46% would have preferred to use a permanent method, and 87% said they wanted to use LARC or would be interested in using an implant or an IUD were it available for free or at minimal cost. Approximately half of the women who were using a less effective or no method said they would like to be using a permanent method, and more than 85% had expressed a preference for or interest in LARC (Table 4) . Of all 71 women reporting an unintended pregnancy, only three had no interest in either LARC or sterilization. However, five women who reported pregnancies also reported using a long-acting method or having been sterilized at the time of conception.
DISCUSSION
Several recent studies have demonstrated that many women experience an unintended pregnancy within 2 years of delivery, and the majority of these closely spaced pregnancies occur among women using less effective contraceptive methods. 5, 13, 19 The results from our 2-year prospective study support and expand on these previous findings and suggest that Data are n (%) unless otherwise specified. * Excludes four women who reported being pregnant at the 6-month interview.
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many of these pregnancies may be the result of barriers that postpartum women encounter accessing their preferred method of contraception.
Although the majority of women in our study wanted to use a long-acting or permanent method, two thirds stated they had been unable to access one of these methods by 6 months after delivery and were relying on less-effective forms of contraception. The reasons women gave for not using their preferred method point to the importance of assessing women's contraceptive preferences and putting measures in place that would increase access to these methods immediately after delivery. One such measure is improving insurance coverage for postpartum contraception, as indicated both by the 21% of women reporting a financial barrier as their reason for not using their preferred method as well as by the 11% of women who said they would be interested in using a LARC method if it were available for free or at a minimal cost. Similarly, the role that authorizing reimbursement for postpartum LARC and eliminating the 30-day waiting period for sterilization for Medicaid patients could play is evident from the 8% reporting health system barriers as a reason for not using their preferred method as well as the additional 12% who reported wishing they had been sterilized at the time of their last delivery.
We also found that the method women were using at 6 months postpartum was closely associated with the risk of pregnancy in the next 18 months. This highlights the need to ensure that women are able to access the full range of contraceptive methods postpartum while they are still having regular or scheduled appointments with obstetric providers. These encounters can assist women with planning how they will obtain their desired method of contraception within the confines of a health care system that may be changing rapidly as a result of rule changes, insurance mandates, and funding levels. (18) 53 (14) 87 (23) 165 (44) 5 (1) 377 (100) LARC, long-acting reversible contraception. Data are n (%) unless otherwise specified. * Excludes four women who reported being pregnant at the 6-month interview. Increasing access to postpartum contraception would likely reduce the number of unintended rapid repeat pregnancies, because many women in our sample who encountered a barrier to their preferred method had a higher risk of pregnancy compared with those who were able to access their method of choice by 6 months postpartum. In fact, a novel finding from this study is that the large majority (95%) of unintended pregnancies were conceived by women who would have preferred to have been using a more effective method of contraception at 6 months after delivery.
There are two anomalous findings. We are unsure whether the low risk of pregnancy among women who wanted to be sterilized at delivery may have resulted from the more effective use of hormonal and barrier methods by women with high motivation to avoid pregnancy or from a greater incidence of unreported induced abortion in this group. At first glance, the finding that women who would like to have been sterilized at the time of delivery had lower rates of pregnancy than other women contradicts the results from another study conducted in Texas, 20 but that study referred only to live births and was based on hospital records. Second, we were surprised that four women using a copper-T IUD and one woman who said she had been sterilized reported pregnancies. However, without access to their medical records, we were not able to corroborate the clinical details of these cases, including whether they experienced a failed sterilization or had a partial or complete expulsion of the IUD. Based on interviewer notes, at least one of the IUD failures appeared to be related to expulsion.
In this study, we infer contraceptive preferences indirectly for some women based on their responses to questions about interest in using an IUD or an implant or their desire for a permanent method. An important issue is whether these probes led respondents to declare a preference for highly effective methods to please the interviewer. We are confident of the reliability of the probe regarding desire for sterilization at the time of the last delivery based on a prior study in El Paso. There, we reinterviewed women approximately 18 months after initially asking this question and found that the large majority still wanted to be sterilized and expressed coherent reasons for this desire. 16 We do not yet have such confirmation for the probe regarding interest in LARC, but restricting the criteria for interest in LARC to women who had stated such a preference before the prompt would not alter the results substantially.
An important limitation of this study is that it is based on a fairly small sample of largely Latina women who may have higher preference for IUDs than other women 21, 22 and was conducted in Texas, which drastically reduced public funding for subsidized family planning services in 2011. 23, 24 Therefore, women in this sample may have a higher unmet demand for highly effective contraception. However, the use of LARC and permanent methods among postpartum women is highly variable across states, 12 indicating that women in other settings may also experience barriers to accessing these methods. A second limitation is that pregnancies ending in abortion were likely underreported in the telephone follow-up interviews as they are in most surveys. 25 Despite these limitations, this analysis highlights the role that removing the barriers to immediate postpartum insertion of IUDs and implants and increasing access to postpartum female sterilization could have in reducing unintended pregnancies in the 2 years after delivery. By asking about contraceptive preferences, our study also suggests a new way of identifying pregnancies that could have been averted if women had access to all methods of contraception. Births averted by publicly subsidized family planning programs are typically estimated by comparing current contraceptive use with what women would be using in the absence of a subsidy. [26] [27] [28] [29] However, this approach usually involves strong assumptions and does not assess the effect of any potential expansion or improvement in care. The prospective analysis used in this study provides a basis for making such estimates. Finally, there is a need to examine contraceptive preferences among different groups of women in other contexts to identify the range and variation of barriers and their effects.
